Abstract. We give a simple construction of closed simply connected manifolds of dimensions ≥ 7 that possess non-trivial rational Massey triple products. Such examples are known, see e.g. [4, 2] , we just present a short and direct construction.
Proposition. Let S
m , m > 0 be an m-dimensional sphere and Y be a finite polyhedron in R n . Then the cone of any simplicial map f : S m → Y admits a PL embedding in R m+n+1 .
Proof. We regard S m as the unit sphere in R m+1 and denote by D the unit disc in R m+1 . We also assume that Y is far away from 0 ∈ R n . Let Γ ∈ R m+1 × R n be the graph of the map f . We join every point (x, f (x)) ∈ Γ with the point (0, f (x)) ∈ Y ⊂ R n , x ∈ S m by the linear segment. Then we get an embedding of the mapping cylinder M f to R m+n+1 . Moreover, if we join the points (x, 0) with (x, f (x)) by the linear segment, we still have an embedding M f ֒→ R m+n+1 . Here (the image of) M f is formed by segments [(x, 0), (x, f (x))] and [(x, f (x)), (0, f (x))]. Finally, we get an embedding of the cone Cf to R m+n+1 by adding the disk D to the embedded mapping cylinder.
Consider the wedge
and let X be the cone of the map f . Let α i ∈ H 2 (X) be the fundamental cohomology class of the sphere S 2 i (i.e, the class which is dual to the homology class of S i with respect to the obvious basis in H 2 (X)). It is a classical result of Uehara-Massey [5, Lemma 7] that the Massey product α 1 , α 2 α 3 ∈ H 5 (X) is non-trivial. Moreover, the indeterminacy of this Massey product iz zero because H 3 (X) = 0. According to Proposition 1, X admits a PL embedding in R n with n ≥ 8. Fix such an embedding and let W be a closed regular neighborhood of X in R n . So, W is a manifold with the boundary V = ∂W . Furthermore, W has the homotypy type of X. (Notice that W is a PL manifold by the construction, but without loss of generality we can assume that W is smooth.)
Proof. We have
where the first equality holds by the Poincaré duality, see e.g Dold [1] .
3. Theorem. Let i : V → W be the inclusion. If n ≥ 8 and n = 9, 10, then the Massey product i * α 1 , i * α 2 , i * α 3 has zero indeterminacy and is non-zero.
Proof. We have H 3 (W ) = H 3 (X) = 0 and H 4 (W, V ) = H n−4 (X) = 0. Now, in view of the exactness of the sequence
we have H 3 (V ) = 0, and therefore the indeterminacy of the Massey product is zero. Furthermore, the map i * :
Thus, we have examples of simply connected manifolds with nontrivial triple Massey product of dimensions 7 and ≥ 10. In order to construct an example in dimension 9, just take V 7 × S 2 . In order to construct an examlpe in dimension 8, just take the double of the manifold W .
Notice that, because of well-known result of Miller [3] , every closed simply connected manifold M of dimension ≤ 6 is formal. In particular, all rational Massey products in M vanish.
